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3 4^}JL, #7] £gv§- ^ «^A}a]^ -g-ojJo.JL s^^Jl, ^- 7 1 ^ <£ai 

A >°1- SSH ^ ^H§-o) ^ 7]7} 

l-5^m°l «m ^ QxW 3.^ oj*). 37 i7|. io-30/anO] o]^} 3. 

i] 

LiCoA2 

2] 

LiCo02- x Bx 

LiCoi- x M x A 2 

LiCoi- x M x 02- y By 

(-8-71 1 lfl*l 4«fl^ f A fe 0, S, F ^ o]^^l ^6\)Aj ^EM 5 ] D j ) B - 

s, F g PS. Al f Mg, Cr £ MniLS. ^ 
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^3^r Sr; La ^ Ce°-3. <>l-^2l X<%*\ -S^fe ^o^, 0 

< x < 1°H , 0 < y < Hcf) 

£ 5 
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1019990011043 2000/2/ 

31- °1*> 3*1 -g- ^ zz. ^ ^ {POSITIVE ACTIVE MATERIAL FOR 

LITHIUM SECONDARY BATTERY AND METHOD OF PREPARING THE SAME} 

S. l£ £ <g ^Al^oflAi A]~§-£|fe Li Co0 2 £^ SEM 

£ 2^ £ wlS<>HH A>-g-5]^ LiCo0 2 SEM 

#3 DSC &q M-Hf\H ^5. 

DSC ^ l^l- q-E]-^ nEflH. 

<6> A>«a^. »o t 
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1019990011043 2000/2/ 
<8> #3) 71 # 

<9> % = $B)Q) i^sj- ^ ^^7> ^^SlJl ^tfl-g- ^Xf 7l7l^l A)~§-o] <Sjti>^ 

^5}, ^Efl-g- ^1- 7l7l^l ^.O^i ^ ofluixl Ejfl- oj*} 

°il tflt!- ^^-7} #^1 oI^o^Iji ojcf. 
<io> ejfl- o^> #*]i=. ^:§. oj^-oj o]E-1^5l)ol^(i nt ercalation) ^ t)9l*\^o)# 
(deintercalationH 7}^ -g-^- ^ <#^-o_S Aj-g-sl-ji, -# 7 1 ^ Afo] 

elf" °1^°1 7)r5-$: -fM #sfl<>n afe ^IS^M, 

#-§-oll ^71^ ^iH^li- ^W". 

<n> o]^ e|f- o]*} #x\o) -§-^( anode) #1-^5.^ Elf- ^o] a}-§-s) 7 )JE *}<%o_ 

4, ^f- 4-§"^ ^-f^^ 3*13 elf- 3£T£6\) 

^€*>7l ^*H, ^ #7H ^l^Ai 7}<*mo.Z. Blf-o]^ ti> 

0>S-ol7ll4 ^ SJO.^ e]# oj^oj ^oj ^ ^ ^ i^l^o) Elf- ^ 

4 -n-^>^ fbM #^1 ^ ^e] A]~g-£1J7 flu}.. 

<i2> elf- o]^> <£^. (cathode) e)# o^s] ^-^sf ^el7> 7>^ -g- 

fe^lsKchalcogenide) ^^r°] WH, LiCo0 2) LiMn 2 0 4 , LiNi02, LiNi 1 _ x Co x 0 2 
(0<X<1), LiMn0 2 ^ ^ ^-g-sj-sH o^rf. # 7 ] 
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# LiNi0 2 ^ -g-^ol 3*1 # ^^\7}7\ flo.^, LiMn 2 0 4) 

LiMn0 2 ^ 1M ##aJ£ -g-o^ji, ?M 4^ ^ a}*. 

o] sflo.4, -8-^=0] 44^ c^H 534 2E1> LiCo0 2 ^ 10- 2 ~1 S/cm ^£4 

^££4 ^U] ^<y- ZLS]JL J£°l:e.5. ^b] A>-§-S)j7 o}_o 

<13> SLig ^ j^] ^^J-JI, o]l- 

^*Hr £-§-lH °fll- 1"^, ^ ^ ^ 8-153513JL 

^ Ni(0H) 2 4 Co(0H) 2 SEfe Ni4 Co» f-fH*Kr <i*leR> 3s 

ill, 0 tJi 3-1 ^ 4^ 7i3 LiNii_ x Co x 0 2 (0<X<1)1- afla^fe «<HH 7flA]£)c^ 

« 0 ^^-^, LiOH, Ni ^}sl-# ^ Co 4V3j-#£ #-§-*l ^jh, ojs. 40 0 ~580 
M-H 1*1- ^7] ^sfl:^: ^, 600-7801^1*1 2*> di^H ^ 

<14> #7) «<HH <S)«H #1-^^ ^2*} <?H^ g £3 t>3^°l #4^ ^1 

[^o| ol-f-jL^ ^ 4^]] 
<15> #71 n^}7) $® %SL3,*\, !^ -72:^ g 13 

S>3^°1 5)3- 3*1-8- «#^-ir 3W4. £ ^3 4^ 

<16> #7] ^^>7l ^- H717V 1-5^ *>4 °1 
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1019990011043 2000/2/ 
<$t}7} S.O) <g*> 3.7)7} 10-3Qtm<& <y*}# ^^Rr *>7] sj-tf-^ l vfl 

<17> 1] 

<!8> LiCoA 2 

<19> [3J-*H 2] 

<20> LiCoOz-xBx 

<21> [s^Al 3] 

<22> LiCoi- x M x A 2 

<23> 4] 

<24> LiCo 1 - x M x 0 2 - y B y 

<25> (^-71 sj-HH 1 Afe 0, S, F ^ PS °|^-<H*1 ^oflAl B^r 

S, F 15 PS. M-S- Al, Mg, Cr ^ MnilS a} 

*H ^(transition metal); Sr; £^ La ^ Ce^-S. ^l^^l ^^5)^- 
?3:E]-i4olc( lanthinide ) ^o1ji > 0 < x < H^, 0 < y < H*}.) 

ifl*l 4^1 ^# Aj^s)^ s^§sj -g-iM- *H^}:el; ^71 ^ <£^a\ 

-§-^ tI-1AS #7] ^ ^Afol^ .g_ofl £ ^ ^ ^_g_ 
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<27> o)t}, £ ^ c. ^ m *^tj.. 

<28> M^o] o]*} W ^ 1 ^ 4 ^ o]JjL 

<29> 1] 
LiCoA 2 

<31> 2] 

<32> LiCo0 2 - x B x 
<33> 3] 
<34> LiCoi_ x M x A 2 . 

<35> [s|--5|-Al 4] 

LiCoi- x M x 02- y By 

(#7] 1-4^1-H, 0, S, F ^ PS. o]^o)^l ^oflA^ ^Uj£)u}, S, F 

n! o]-f.o^ ^e)^ Al, Mg, Cr ^ MniLS o]^-o^X| 3-0]]^ a}e»s]^ 

Sr; £^ La ^ CeiLS o].f.o^ ^s\^ ^uH^Oanthinide) 

^olj7 ; o < x < 1<>H, 0 < y < 

<38> ^-7] S±*W 1 4^ 5}-^-§- ^S>7| S^-H *}-oj-^^M^, 
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<39> ^ o. ^ #B ^a £ ^-(mortar grinder mixing)* 

<*-4 Hlf- <*<3] afl^t}. oH, stl. ^4 e)# «^ a}-§-* ^ 

^1 o])^ ( ^ ^SJ-uL -§-^7} 7^ 

^ nfl^l (solvent-free) l-Efs zi^cl ^(mortar grinder mixing)* 4Wr^- 

<40> ^-o. -g.^^ -f-^H ^lStl: «^ e]# 400-600 °C £ 

1^e]f o s ^| § ^(semi crystalline) ^Bfl^l s^a] i vflx] 4$) ^^s. 

2r^-M ^-^r* ^12^1}, 400-550T:^H l-5Al^> 
l*r I^Sl-Jl 700-900 T^H 10-15*1 # ^ 2*} <£x\z)*t°.S.^ ^ ^nflo} s^ai 

^ W# ^ ^l^Al l^f <i^s] £r£L7 r 400°CiL4 iS^H ^ e|# <«£l a} 

-§-°l S^l^l 2*r 1*13 ^r£7> 700t:a.^ ^o.Tg # 

*H ^^5)7)71- <H^4. #7] <g^El ^ ^7l» #S<>J (blowing)^ ^ 

«HH i~5°c/^-^ ^^l^i, 3- l^e) ^je^ #7] ^ 

<41> o]o^A^ 1 tfl^l 4^1 SJ-WS- Ol^^l AI^EJ^. $.^#3 

#£<^1 ^^^-(remixing)Al^ e)f- d)* S^tJI ^a]^^ ?H 43. 

<42> >g-7l wj-^ afla^ 1 ifl^l 4^ SfffS ol-^o]^l &<%X\ Aj^s)^ sj.^- 

1- £^gr 3.71 7> l-5jwn«?l *>M- ojAj-o] ^ o^>c> 7 > J2.<*| <3*V 37l7> 10-30^m?l 
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1019990011043 200Q/2/ 
4H ^ $Xx}^, #<33 ojg. 4HMfe j k) 

4 ojAj-o] <Qz} 7 } Sc*j H7]7] . io-30^nO] oj^ # W ^ 1 ^ 

<43> 3j-*H 1 ifl^l 45] ol=^^] ^ofl^ AjEfl^^ ^ # « ^ ^. 

# ^>ol= *qo s ^ ^ ^o sfe ^b^, CVDCChemical 

Vapor Deposition)^, ^ ^%(dip coating)^ ^-§- 3.^ *W-*t ^ 91°.^, 

A1 » Co, K, Na, Ca, Si , Ti * V ^fr Aj-g-t - ^ o.^ ? Mg ^ Af-g.^ $ 

o) E ^ ofl^a- Af-g-^ ^ o^4. AJ- 71 

*5L7} #o.g ^Afoj- -g-6fl o.^ # 7 ] x ^ 45] ^ #JL 

*1 &4. 

°14 ^4 ^ ^Afo]^ -g-ojjoj fcfl* 120t ^M.oflAi ^ 5^1^ ^0> 

^2^1^14. Ol fttf vflo)l e] # « # ^ o. « 5 A)7lfe ftf?* $ 



<44> 



<45> a 



^4°] = -g-oflo] =,^s) m ^ 1 vfl^l 44 ^#5. O)-^^] ^-CjAi Aj^ 

£)^r 500-800*CS -i^^^cf. #71 t^E) ^ «a-^A>o]^ 
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-g-djo] ^ ^s^^S.*! <34 3.7)7} l-5w°d *W- 

7} 3.7]7\ 10-30jcffli^l <>1*} ^x>» ^^Rr 1 xfl^l S*«H| 44 

Tfl^^Cf. %2r^ S^ofl ^€ ^ #7] 3tS«} ^ 

*m ^#4 ^AS <^34. LiCo0 2 » ^^lir ° a ^H^. # 

3. ^ I^El^-AS.^ iS^S4 <£^v)ttZ\ ^ ^ ^/2^r ^n]^- 

^lS^7l 4*fl ^-71 ^^e) ^71 £^ a^I- l-S.^ ^(blowing) 2:3*1- 

*H =7^Rr 3H 4fHW. o]xx^ t <£^s} 500°CJ2_4 ^o.^ ^ 

<46> 4^ £ ^4 ol^fll- *H3-*m -g*H» *l]4W-. ^&I4 *>7l 

4 €*H!-£ £ J±4 ^Tfl ^4^ 3^ ^ £ ^}7l 

4 ^Ajo)H ^4^ ofujcf. 
<47> ^AHI 1 

<48> LiOH 11-4 Co(0H) 2 f^ofl -g-*fl*Hm. <>1 4 s 

Ste $5L2. <£4 #7># * , oflEMrOl 714 SH^ II 

<49> ^-71 ^#-g; 32: ^-7l# 1-3. °J (blowing)^ 2:3*H 400 o C°fl4 54 # 1 
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*} l^eltF ^^^-(remixing)*H tfA] 750t<^]^ 12*1 ?> 

2*> <^5]# ^Aj^cf. o)n|] 3t/£Sj #£1 *^>^J1, ^oflA-] 

^ *H2£ LiCo0 2 ^ 37)7> ljcano] oj^j. tj. 

^7fl J2.e»} «g^> 3.7)7} *} 10w9l <>1*> °J^>» ^-Hflolcf. o) LiCo0 2 £-^-Sr Mg- 

120TC ^ 5*m a^<fl Mg-Bfl^A>o]=7> 3.^^ LiCo0 2 ^ 

-i" 4^}%^. <#7) S^ofl Mg-^^-A>o) = 7 > ^^=1 LiCo0 2 32: -^711- 1-5. 

^5fol = , KF-1300) £ MCMi^-i-B^)!- £^*}.aj 

<52> Aj-71 <#^-, tfl^-o.^ Li-^f, ^11^1 7>Ji^olMil- nH€ 7>iLiflo]E^ i :1 «. 

^tt 6 ! M LiPF 6 # a^Al^l #Sj)<*-g- A>-g-SH ^o] € ^ogo^ ti}^ ^.g. 

<53> ^AHI 2 

<54> ^a]<^1 lefl^ f Mg-Dfl^ol^]. LiCo()2 60 0°CoflAi ^E]^ cflA] 

<55> tijill^] 1 



<51> 
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<56> ^X\q] i<%X\ i nfle«H <$7\. 3_7}7\ \Q m °\ SJ^S. <>]^6\^ LiCo0 2 

^(tf^WC-lO, A2*\: Nippon Chemical)* Mg-nfl-^M^. -g-^cfl ^-5- ^ 

<57> tijjl^l 2 

<58> alJE^l H]^, Mg -p)]s.A>o]H7l- LiCo0 2 S-thi: 600t*IM t^s}^ ^ 

<59> £ 1^. 1 ^ £X\c% 2^1 *\ LiCo02 &lk£\ SEM 4^°^, £ 2^r «1 

jilej] 1 * wlJEofl A>-g-t!- LiCo0 2 §^ SEM *M<>)*\-. £ lo]^ V }si\- ;£ 

°1, ^ A H 1 ^ 2«1H A>-g-^. LiCo0 2 «a*> 371 7} l^n^l <H*} ^^>7f t|- 

^7fl 5L<^ <9*} 37171- 10/rni?] ol^> tgAj^ Aj-Eflojo. o s V ^ ojoj^ BlHcfl x 

^ tilHofl 2<^H Al-g-tl- LiCoC^ 3E*3°1 Bfle*H H7]7> 10/an^l <y*> 

LiCoo 2 £ ^ 5d4. 

<60> ^Alofl 1 ^ tt]H<4| l^H 4.3VS. ##^r ^, «fl^*H LiCo0 2 ^ =?- 

2^7} Lii_ x Co0 2 S. q-^r* n^r*\%^. *] tfl*H DSCCdif ferential 

scanning calorimetry) ^-ir ^, £ 3<H] M-eH&i}. DSC-& 

Li!- x Co0 2 7^H, 0)^3. £^ l-oj.^^71 

*bi^ ^4 ^t^n ^(Co-o)7> # 

^ 3*1 OV^-^H ^ 715)1- ^1^^7) Ufl^l £ 

n unfl^ ^-l^ol *)%^. 
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1019990011043- 200Q/2/ 
£ 3<$*\, (A)^ tiling 1^ Li co0 2 (A600)£- y]iS^ i°| Mg-^ 

A>o] H -g-ojj os LiCo02 ^ (B)fe ^ AH1 lo])Ai LiCo()2 ^ (B6oo) 

£ 1^ Mg-<tHMHi= -M«LS a ^ LiCo02 «^ DSC ^3j.c]4. (A600)o] 

(A)ofl wl^fl x±± £*)) vj ^o £S S^o] Bfl^^Ai^ cj-oj oj^ 01=0^^1 

LiCo0 2 ^ ^AH- -g-«-»JliiL ^S]*Hr , o>^^o] #o}*]i=. £ 

4# £ ^ 5a4. oH #*fl, (B600)ol (B)ofl H ]«n aj.^ ^ 

HlH^ 4o>^ ^ og^ 37]7> ^ ^ 4 ^ 7fl ^ ^ 

A 37)71- 10^,01 o]^V %^ LiCo0 2 ^ <g^A}o]B. ^.ojjo. 

SEM AfcfloJH jiol^o] ^a H 1 i g H ] 20j| 1o ,i^ Af-g-^ LiCo02 fctf<q 3^ s>oH 

LiCo0 2 Wfl «l«fl, ^ 27l7f 1^9J o M?} ^ n £o j ^ ^ 7]y} ^ 1Qfm 

91 oj 4# 3^3. LiCo()2 «nj-ol tilit^ol H J7, M o] flOJljiL 

2 g Hliaoi 2 «W ^ig. 4.3VS. *fl*]l*H LiCoO^ ^ 

27> Lii-^CoQgS *H3 ^^5a4. °1 ^ofl tjj^ DSCCdifferential 

scanning caloriraetry) S-^-g- 42*1 J=l, zl £ 4<H1 t}EH£t}. £ 4oflA ^ 

(A)fe ujJfiH 2*M Af-g-^ LiCo 0 2 (A700)£ a]^] 2 fi] Mg-^A>o]^ .g-oji o.j» 

LiCo02 (B)fc- 2 4M a}-§-s) LiCo02 Wf (B700)£ ^ AH Mg_ 

-g-°JjJLjjL LiCo0 2 DSC 14^4. o) ^4 ^a], £ ^c] nfljt 

«al «4 H7]7> q 10m o) LiCo02 Hlffl( H7l7> ^ 



1 



<62> ^ 
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7} t^fl 2.^ W 37]7}- ^ lO^^l o]^ oj^s. ol s- LiCo02 «.^ol ^ oj-aiA} 

<63> £ ^Ia-I, (A700)£- <*UH 2^] <4-g- ^] , (B700)^ ^jH^ 2 o]l ccf=- (A) - 
-sjUH 2 o1H A>-g-^ L iCo0 2 -g-iM: *M8SM ##^5. A]--g-# ( B )^ v)m 

2°1H A>-g-^ LiCo0 2 £*M- A>-g.$ Afo]S ^ m 

M-Bf^ S. 4^ ^.o]^ v}<% £o] t =^ gsLAj-oJc -g.6q.03. *) 

2?^- (A700) £ (B700W 3.%*] (A) ^ (BW w]*fl 4°lt ^ Jf-^# uj- 

B}^^- <£ ^ #0.1^, ^1 ^a]<^] 2 (A700)£| ^2H) ^tb A H# ^ 

<64> ^X\d\] 3 

<65> Li OH, Co(0H) 2 £ LiFS £^*H LiCoF 2 3# ^^^^ 

<66> AjAHl 4 

<67> LiOH, Co(0H) 2 ^ LiF» LiCoS2 4^ ^ 4^}^ 

#71 ^A^ 13f ^-^^Tfl ^Al^^cf. 

<68> #7l ^A^l 3 tfl^l 4 oflAl Af-g-^T- LiCoF 2 4 LiCoS 2 ^l £-^-§- £4 

^*H1 14 -fM-Sl-Tfl ^tfillLS, ^fifl 3 ifl*l A >-B-tl- S-'SvE Bl>n SJt;> 

71- t}-^7fl 7ltfl o]*} o^l- tgA^ Aj-Bfl^^. £ SE ^j. ) ^ AH] 3 ^ 4 

*W A>-g.^ LiCoF 2 4 LiCoS 2 ^l ^-^4 Mg-^4°1^ istg^ LiCoF 2 4 LiCoS 2 
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3 DSC» ^4 #7] -gAlofl 14 -frA}*|.7fl 13 <£ 

^ 511534. 

^ 3.7)7} l-5^ol ^tj. o)^ oj^j. ^ og^ H7 ) 7] . 20-30^,01 oj*> 

*§^*Hr LiCo0 2 &^°\] ^4? ^a>o]H ja^$ Jl, <g^e)*H 
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1] 

W 3.7)7} l-5 m °l «m ol^-o] o M7} ^ o^}. ^ y]7} m _ 30m< , d o] ^ } 

[ 1] 

L1C0A2 

[ ^-tj-A] 2 ] 

LiCo02- x B x 

LiCoi- x M x A 2 
[ 4] 
LiCoi- x M x 0 2 - y By 

(#7] Sj-flH 1 ifl>c] 4 6fl^ f A ^ 0, S, F ^ PS. 0)^.0] ^\ ^ofl^ aJhb^ ( B ^ 

s, F ^ PS o)*6\& ^o,]Ai M ^ Al, Mg, Cr ^ Mn*sL o^o^ ^ 

^ Sr; 2^ La ^ CeSLS. o]j=lo^ ^Efufo]= ^oj 

al, 0 < x < l<>H t 0 < y < lo] 4) 
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2] 

*fl 1*M a°H. *7) ^ Mg, Al, Co, K. Na, Ca, Si , Ti £ V<LS o] 

3] 

^ B.7}7\ 1-5^^1 *>M- o)#o] ^ c$ A7} ^ <g x} ^ 7]?} 10 _ 30jMn o] o]*> 

W ^ -M JE^r ^-g-ojjo] «n^o. ^e,^ 

[ S*«H 1] 
L1C0A2 

[ 2] 
LiCo02- x Bx 
[ 3] 
LiCoi_ x M x A 2 
[ 5)-^-^ 4] 

LiCoi- x M x 0 2 -yBy 

(^-71 ^-tj-Ai ! ^ 46)lAif A - 0 , S, F * PS o]^-o]*! 5-o)]Ai ^s)^, Bfe 
s, F g PS o^o^ s-dflAJ -^SH, M-S- Al, Mg, Cr g MnJLS o^o^ M A) 
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2)3x7 Sr; £^ La ^ °)^°\%\ ^-6\}x\ &^°)E. ^o] 

jL, 0 < x < 1°H, 0 < y < l°lcf) 
i^^ty 4] 

3tN &°H, ^.^6. ^ £ - §^7] *HH 500-800 °CS 
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IS. 1] 




51 , , ■ . ■ ■ — ■ — • — ' 

180 190 200 210 220 230 240 250 

e£("C) 
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IS. 5] 



u|«fi«9(mAh/g) 
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